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PURPOSE: Provided are a metal catalyst used for the fabrication of a carbon nano tube 
or a carbon nano fiber, and a method for fabricating the metal catalyst which is made 
of nickel, cobalt, iron or copper, or a mixture thereof. CONSTITUTION: The metal 
catalyst fabrication method comprises (a) adjusting pH of a metal sulfate aqueous 
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cobalt, iron, and copper using ammonia solution, thereby settling metal hydroxides, 
and drying the settled metal hydroxides, (b) calcining the metal hydroxides to form 
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3 ^51S^1 ^^W^^r^^l 204^303^ 



€(Ni), 5LlJ-i=(Co), ^( Fe ), ?2|(Cu) ^ ^-§-§>«1M ^€ 1# <^1^ ^^M^^El ^'JH ^ 

*\]2l 7}^}v}-^ ^o] ojo E£i i4i^f.SL<q T^^-fr 31 Ulh >4^w.^ *\}^ ^^-r}-. 

£ la 

Ail o] t: >| 



il'ii-l '?i\4fl vt'S 

51 1^: ^Hl lol] cq^rfl =<t^ 

51 lb^ 15,000«T)°1^. 

51 2fe £r ^<g^ AjJ^-g, #Efl^ 

000«1|°1 jI, 51 2bfe 15,000^ «1 tq-. 



W^S*!^ O.SAi, Bfl-g-ol £ la i=. io.OOOhIH :n, 

nfloii ^ ^x>^p1^ a>^i cls-Ah;, a-tfl uH-firOl £ 2a i^ io, 
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s o H ? -( 



'ft^l ^*>fe 7]# ^ n a-o]:s| -.MM-,'? 

£ HiM-i^l-fr HiHA-ff-ii ^s-g- ^-^nfl « o]<q ^ H 0 >«io]i ^ 3 d lH. 

Hi^-frfe Hi^ ^^vj7l^2j ^-^^Lfll^^- ol-g-g-)-^ 7 fl^^ tim^<?l H^H^m. ^H^ASL H4^-fr/ 

T&iH-i^M-^ ^l^ 1 ^ $.7}*}^, EflolX^aj-, 5*«M^H^, 1^*1-71^2}-, ^1 « ^7lg-^^ 

3 7HHM ^8*K=- ^A^l H^Hi^fW » f^^ofl -fralH 

Hi^ Hi^i -H- £&^r Hi^f-H^l 7]ff^oll A}-g-sl^ -g-^r^l)^ (1) #3-^ ^rH>1l °] S(ammonium bicarbonat 
e )o)l <j]fl- c^sj H^hl-fr^ ^12: ^ S^K^^/^-^XP.E.Anderson et.al., J.Mater.Res., 14(7) 

2912 (1999), M.S.KIM et.al., J.Kor. Ceram.Soc, 36(5) 504 (1999)), (2) ft^IS-^ 7} o\] *\ <>\ ^l#S.^l(metallocen 

e)^ ^/^, (3) -g-*lH JfA>^ ^ -g^<q ^ofl <q§fl7i ^ JI °1H. ^ ( 2 ), (3)^ 7§ -o-oflfe 

*ll^ ^7>7> ^tj-fe H^l SlAHS, (1)4 ^ ^oll aj^ ^DflS ^fli^ Al-g-f^ ^ °-7} ^r}-. <gH}2j 

S. -g-4p ^Aj-jrL-^ W^v} ti>ol7>a.vllo]E<q ^7>5L ^Aj^±= 51 ^ d l 5aH. F^^l^ 

^"JH *7>^ «A S ^^Al7l^ ^JoHfl^ ^7>^1 o]^<H o>7l^>ir 

^C]t4. tq-Bl-Ai, f7Mf H^fASL 7§^o\]^ ^*d^°M § ^ *fl2:SRr 7g 

•SH^AS, ^jH^/^^AS. ^-^r^Dfl^- t§^-, ^1S.S.7^| ^4j-o] ^^(nitrateXP.E.Anderson et.al., J. 

Mater.Res., 14(7) 2912 (1999), M.S.KIM et.al., J.Kor. Ceram.Soc, 36(5) 504 (1999))^ t&°] ^-b}^:^], o]^ 

7}7l°] V]53_2\ 7-]^ ^ O}^, JL^°\ ^ ^ ^S§ o] 7 }^}v\-^ ol^l. 1+ ^^l<?i^ ^ 

^1 M-^l Tfl *A7^}7] nfl^oll ^ f^il ^^o)l^ 71^^ ^sj^ol 0J7] ^, ^ 

^T^m *r#£\ W7H1 ^«(|A| infl ^^^1 2l^^7} o>7l5]S.S, ZL S)-*)-^ ^j| ^ 7 > ^El^rf. £^ 
^71 ^^f^^i^JfE-] ^^^lfe- ^"^r ^ D ll^ ■957} lOjMll^^S- TlA^ Hl^ig^ol 3j-c»>A^ Ol-g-^j-Cr) 

fri: M-ii^-fr M-ii ^nel ^j^^ ^-^fl^oi 014. 

Hi q-^-fr M-t^-w. ^13.^. ^^ D )) # ^^>7l ^sflA^i ^aj-cm^. a>-§-*>^ %^<g^ ^^l^oll til 

«l| §7H nCfAl i?l^>Al $rCLE.iiL ^711 ^^^^ ^3:^ fi| 7> -g-O]^ <g^^1 

Dfli?! <^5L 37l7> 3tj7 Hl^^^ol ^ Zt-g: ^ 7§ ^- ^ i+i^-ff SL^r ^fla^ 

ojcf. rz.a|u|- ^nfl^oll %Aj «-o] ^71)^: t§ o. j ^nfls^} ^^«j-7|| ^-^(C.N.Satterfield, "Heterogeneous Cat 

alysis in Industrial Practice(2nd Ed.)", McGraw-Hill 17 (1991))£l-H-S, -g-^nfl ^£o| %^4<g ^ A>-g-^ 7]3r|sl 

•ll'ti 0 ! °l J riiAi- -g)--;^ 7l#^j b]-^i 

Hi^-fr^ ^1^ 7>^, H^ o_ gzi^ ^iM-tfl ^2t-g- ^l^^Cf. 

^ SI 21 s-aj^- q^(Ni), ^L^HCCo), €(Fe), ^al(Cu), ^ ^##<HlAi aIbb^ ^-^ 

%^l«j2.^JfE^ Hi^4f tiH-t^aoj 71^aj^ «l*t -g^nl]s- ^)l2t*>fe ^-g: Si 4. 

^ ^H^A^ol ^-^nflofl a]S||Al <g3(-37l7> n]A(«|.ji WlSH^°l ^A^ ol^o^ ^2:H H^4f^ 4 

£r 4^" H7ll« i^^^r 71^-^-A^ofl ol^fl Hi^4f HLfe ^ivjtfl ^I2i-g- ^^^cfls. ^2i*l-i= H o >rt 

°11 HH ^«1H: 

(a) a, ?«1 ^ o m^l ^tfS^-El AlHj^ *>q-fl^ ^#%H^ ^^^^ pH# 9- HAS *H ^ 

(b) Aj-7l ^^A>S). # ^ ft^cq ^AJ-^^- ^l^ji, 

(c) ^i S-$l7l*HM ^1 ^-^fAl^-g-^ ft^AlTjCf. 

2L*1, Aj-7l HtII (b)o)]Al *>i-g r £7l- 800-1000 °C<=»lr4. 

71, ^^1 ^5Loll *g-*8=<>l 71^1 §j7l nH^-ofl ^ D fl ^^^^ 2^^: ^ Jfljl, ^517> Zj-jL S^^<=>1 ^ ^nfl» 

^12^: ^ ja^-. 
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£t ^7] afl^sq^, q^(Ni), i&11J=(Co), S(Fe), ^(Cu) ^ °]^r2] 

^«1H lii i-ri^-fr 5&ir H-i^ff-ti* *\]^ ^, ^l^^r S&ir ^JL^ ^H^l <y5137H 

?1 ^, lOOr^-e^l ^JEE^A} ^S^, ^Aj-S).^ Afl^t}. 0]ufl ^Xj-^.^-^- oj- #o1 l aJ^j-A]^- TiS^ 
^^-#^r ^Afl^ $!*H ^lH-^Tfl Jl ^ (rigid solid)S. &4fl7> <&S* 

# ^7 r *M ^#/#7>6fl 1 ^ A] 7} & -g- ^ A^A]^ O^A] ^AlS)-^ n^o} ^>Efl#^- 

©1 §>oll A^ ^ ^ a|. ^ o. §1 ^ ^ x> fit)-. 

-8-71 ^l(a)°ll^, q^(Ni), 2#S(Co), €(Fe), 5^(Cu) ^ <>m^ £W#<*IM 1# d l^l W "r^* 

St ^ -^•g-ol ^^m. *r 9-M- £r I^HH S ^1* ^r-g-^ °J--E_Mo>^(NH40H)« 37>*H p 

H» 9- US. S^«r^ ^-^r^Sl-#-i- ^^l7j.tj-. ^l^r #5.<>lH. a^aj «-o>o]l flo^, p h^ nfl.^ ^J3.«T; 
s. 4-8-^, pH 9 °l*HlAi^ ^#^1 ^^°] <H^jl, P H ll <HH3e #^-*i ^3^01 ^sqs-S. n o^voi pH 

-8-71 ^r^l (bHH, -g-^ ^xvjrL^ 800- 1000 °C^1 ^-SL^l^ s^aItI, iflofl ^a)]^ A±s}-#oi <^ <>] 

Afl 7-1 Al 7}^ cfl n -e-^ol o ]c r ^^^oH^ $^*fil %*MfEg=ol ^^^rf. 800 o C«ls:>fil -&5loilA^ 

$^*| Afl7i^7l ^Sl^ ft^^ ^^vflo|l ^-ol ^-tg-e^ Aj-^>7ll ^^1- %^ ^ 1000^^1 ^o)l <q 

sflA-i sl^ 7fl7l% ^ 5a^.£-S n ^£^1^1 si ^^e|fe ^M^l ^^^-^ °>7lAi7l ft^T^ ^7,> 
371 -1- 3711 «c>lnl-. 

-8^1 \3:7ll (c)°fM, ^ «-Ol7l ^>ollA^ ^-^A>5|.^A|. 500~8001C^ ^5L°llAi lOAl^l Ol^l- »7|fO^ n] g-o^ i 

°11 ^ <a^r ^ Xi^-. 

«1^2l ^*HH <g0^7j infl ^ Ol-g-^ ^ ^ Al^# ^^^1 ^ til^ni^ S-Aj 0_ 

S^fEl 7l^<q ^AV<g Afli£^ =^nflo|l y^fl °-^^r <£ ^ S-M. 

O]*} ^Al^l: f-wH 1=1^- ^Ml^l %°]^, ^ £1^^7> ^> ^AHlS ^ ^^r °> 

-^aHI i: ^ %a>« J^Jf&l ^-^#cflsl A112: 

T-l^^-tr^CNi-^sllolS, ^^Sl-S!-)^- 2r t 1 ^ ^-^r^ (Cu-4i5ll °1 ^^Sl-^^ Ni:Cu£l ^^«l7> 8:27> ^ 
^-°-«# Afl2is->ZL, S'&^'aA^I oT-^qol-^ ^ 7>tr>cr| pH 10i5-S 2^«4. °1 ^^i^-^i: lOAl^l ol-8- T ?3 

2«H Sf 0 ^ Afl7|*>^C)-. <gc>|^1 H>-g-^o)l oj-a^ ^7>^1-J1 CfAl 2(31^6] 100°C Af^oflAi H^f;}a) ^ ^ 

-8:Sl-« ^^^1 ^rSr## tf^lH-l! ^qofl tfl7l^7l ^HM 800t;o1lAi Br^l-^ aj-s).^^ ^ 

2^534. °1* c)-7l ^^«.^7H1a^ 600 °C^Ai S^^-l^ ^"t-i: AflS^^cl-. <g^7l ^-4p^nll 

^ ^-8-i- ^Al-^nl^ o.S. ^r^r^l-S^-^, °1 ^^fS £ la (10,000^)^ lb( 15,000*11 )°fl H-^-^^r. t^^f 

#Efl<5l ^^nfloll ^ ^7>^ol^ A>7j<y 5L 2a ^ 2b^ iEsfl iL^, ^11^51 g-^nflol 
371 7> ^^*1 <£ ^ 

l: ^^r^AS-ifE^ ^-^r^nfl^ Afls 

olJ=# A>-g-e><^ p H # 2:^^^ AH£qe>jife ( 4JAH1 l <q Jg-'U^ ^^^S. Ni-Cu(Ni:Cu=8:2, f^wp^l 

^-^^nl)^ Afl2ie>gicl-. 'gcH^ ^-^ n D^ ^-8"# ^7>^nl^ ^#*>« O.U], o] ^jH-^- £ 2a (lO.OOOUll) 
^ 2b(15,000ufl)°ll ^1^^ ^^r ^7}EL7}^ ^ m 37^ ^ i n fl7> a^s) ^ ^ ?lrf. 

^ahi 2 « y is^i 2 

^AHUoZl- yliEojl loflA^I All^i^ ^-4^ ^nfl^ A]-g-T5-}Cr| , ^tg-^j- -g-7HlA^ °| 7 1 ^>oll A^| 7}Af Ej-A-^O^ 

S ^ 800 °C°)lAl 2Al^<y: al-g-Al7l^ ^Al 71-8^-a^hi ^o-f ^i^^r^. ^aj-^ ol^-*j- BET 

-87l Ir^-if^l Hll^^jt ^«r^4. 
g-^r ^^"S-ir #t&^S a-112^ yl^dil infl^ 212m2/g ^ ^-^m o_ 7 } ^ 

£]^iH4, g-4p SH1<3^ Afl^tt ^^1^11^1 ^"^#"111- A}-g-tr 360m2/g5] £ 

^ H^(Ni), Sl>J=(Co), €(Fe), ^M(Cu) ^ ^§^1 ^^oflAl A]BJj^ if o]^ ^-^%a]-^ o_^« E i 

^ ^ D fl°11 y l*fl 7>Al^, infls. ol^^<^ a^a]-^^ ^A| o_<q ^ 7 ^^^ A^ol 

irt'gr^-if^ si tfl^Ajon #*ii°m. 

(57) ^^^1 1 a -71 
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3^8- 1. 

(a) q^, 3tM, m, ^el ^ 1# -g-4f%^ pH» 9-1 IS. 

(b) ^7] ft±.ft*\ ^^SH§-# ^S*>S., 

^T 1 * 2. 

*| 1 %H1 5a°H, 

*ii i sa°i^, 

f&tt 4. 

(b)^^) oil x\ ^±.^s.7\ 800-1000 °c<?i Hj-ig. 

^^8" 5. 

^ 1^ ifl*l ^ afl^fe M^(Ni), 2tS(Co), €(Fe), ^e|(Cu) ^ <^<q -^^ 

si i# H:^ M-Ml-fr S&ir ^ht M-t-ff-li *fl2:-g- ^^H. 

rr; rt| 
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